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as in this case, the results are entirely at variance with those of 
profound and elaborate researches in the same direction which 
have preceded. We propose, therefore, to examine briefly only 
a very few points in the reasoning from which these results have 
been deduced. 

The author states in the commencement that equilibrium is 
disturbed by the three following causes :— 

(/?,} Alteration of the specific gravity of the water or air. 

(I’. } The rotation of the earth on its axis, 

(cij The attraction of the sun and moon. 

He accordingly treats the subject under these three general 
heads. Under the first two he endeavours to show that none of 
the usual causes to which the currents of the ocean and the atmo¬ 
sphere have been usually referred can have much, if any, effect 
in producing then-., and that they must, therefore, be due to 
some other cause. This seems to be designed to make way for 
the introduction into this subject of the new disturbing forces 
contained above under the last head (ij. Much might be said 
with regard to what is stated under the first two heads in dis¬ 
paragement of the forces upon which these currents have been 
heretofore supposed to depend, but we shall confine ourselves 
here to a very few steps merely in the reasoning under the last 
head. 

The author sets out under this head by assuming that the 
equilibrium theory of the tides is applicable to the real case of 
nature, and with this assumption he endeavours to show that the 
flood-tide rises higher above the plane of static equilibrium than 
the ebb-tide sinks below it. Now, it is well known by all who 
are familiar with tidal theories, that this theory is entirely worth¬ 
less as a representative of the real tides of the ocean. Here, 
then, there seems to be a weak place in the very foundation of 
the whole reasoning, and any results based upon it should be 
received with much distrust, if even all the following steps in 
the argument were regarded as valid. In the second place, he 
attempts to show, by a method which is very unscientific and 
inconclusive, that the forces of the sun and moon tend to produce 
a current from the east towards the west in the flood-tide, but 
the reverse of this in the ebb-tide. This is then followed by 
smother assumption in the following language —“ Since, as we 
have shown, the flood rises more above the normal level of the 
sea than the ebb sinks below it, we think we can assume, as an 
hypothesis, that the force of the llood-cun'cut will be greater 
than that of the ebb-currenf.” From this he infers that the dif¬ 
ference in these forces must produce a constant current in the 
ocean in the torrid zone from east to west, but, for reasons which 
do not seem clear, the reverse of this toward the poles ; and in 
this way, taking into account the deflections of the continents, 
he accounts for"all. the ocean currents without the aid of any of 
the usual causes assigned. In the case of the atmosphere he 
thinks that the same reasoning must hold, but admits that in 
this case the alteration of the specific gravity by heat toward the 
equator may produce some additional and modifying effects, 
baying nothing with regard to the steps in the argument, these 
results are based upon" a confessedly doubtful hypothesis, and 
therefore should not be received without further proof. 

This is not a question to be settled by authority, but after the 
profound investigations of Laplace and Airy upon the tidal forces 
and the solution of the tidal problem, from which no constant 
currents around the earth were obtained, we would scarcely 
expect that such results would lie legitimately obtained in a few 
prares of verbal reasoning without the aid of mathematics. It is 
true that more recently a very small effect of that kind has been 
obtained, tending to produce a westward current in all latitudes, 
from which, by means of friction, the earth’s rotation on its axis 
is supposed to be slightly changed, but this effect is of an order 
almost infinitely small in comparison with those under considera¬ 
tion, and not at all contemplated in the author's reasoning, 
referred to above. VfM. I BUM:!, 

Washington, D.C-, Nov. 7, 1874 


Mud Banka on Malabar Coast 

Tirti phenomenon of the “ mud banks and of tracts of mud sus¬ 
pended in the sea" on certain parts of the Malabar coast, is not, as 
you suppose (vol.xi. p. 135),unexplained. TltelateCapt Mitchell, 
curator of the Madras Museum, some years ago submitted a 
quantity of the mud to microscopic examination, and published 
the results in the Madras Journal of Literature and Science (l 
have not the work at band, or l would give you volume and 
page). He found it to consist almost entirely of Diatomacem, of 


which he detected and distinguished sixty-two species. In the 
paper in the Madras Journal Capl. Mitchell gives a list oi the 
genera and a numerical list of the specific forms. 

The causes .that have determined this local development of 
Diatomaeem remain for investigation. They appear sometimes 
ro shift their place. Thus, a' Dutch navigator (Stavorinus, I 
believe) described two such banks as existing to the south of 
Cochin in 1777, but these no longer exist. 

Richmond, Surrey Henry F. Blambord 

Ring Blackbird 

Rvp.ry morning a brown bird {apparently a female blackbird) 
feeds at my library window. She has a white spot oil the breast, 
and a large white ring, in the exact position of that on a Barbary 
dove, not meeting under the chin. Is this an unusual variety? 
I see no mention of such a peculiarity in any of the books at 
hand, as Lervin, Bewick, Mudie, &c. C. M. fNOLF.v.y 

Valentines, Ilford, Jan. 4 


ON THE MORPHOLOGY OF CRYSTALS* 

"PROFESSOR MASKELYNE, in introducing his sub- 
•* ject, said that in the assembly-room of the Chemical 
Society he should have to treat of Crystallography as the 
Science of Chemical Morphology. To the chemist the 
crystallisation of a substance is a familiar marvel; so 
familiar, indeed, that he hardly sufficiently considers its 
importance in relation to his own science. For the 
physicist, on the other hand, the instinct with which the 
molecules of a substance obey the laws of a sublime 
geometry—sublime because simple and universal-—is a 
theme the contemplation of which has guided him to some 
of the most subtle and almost metaphysical conceptions 
that he has formed regarding the constitution of matter, 
and has afforded bint invaluable insight into the working 
of the laws that control the pulsations of heat and light 
and other manifestations of force. But, although the mor¬ 
phological relations of the crystal are the external expres¬ 
sion of the more subtle physical properties which underlie 
them, he stated that the purpose of the lectures he was 
about to deliver would be confuted to the consideration 
otfly of the former. 

Placing a large and very perfect crystal of apophyllite 
from the HU fits of India on the table, the lecturer pointed 
out that certain faces carrying peculiar s‘nations were 
repeated four times ; that again others of a triangular 
form, planted on the angles of the latter, were repeated 
eight times, and that these had a lustre of their own ; while 
again a plane of octagonal form was repeated only once 
on the top and at the bottom of the crystal, and carried 
a peculiar roughened surface, which was seen to be made 
up of innumerable small square pyramids in parallel posi¬ 
tions. He further showed that by turning the crystal 
round about an axis perpendicular to the last planes, the 
relative situations of the planes, as viewed from any 
point, came always to be the same at any revolution 
through a quarter of a circle. A group of faces repeated 
with similar properties was defined as a farm, the crystal 
in question thus exhibiting three forms ; the repeated 
faces of each form retaining the same general aspect so 
long as they wet# not moved round through, an angle 
greater or less than 90°. Then, taking crystals of quartz 
which presented the same farms, he pointed out that faces 
that corresponded to one another on the different crystals, 
and even on the same crystal, have very different relative 
magnitudes ; and that, in fact, these magnitudes were 
controlled by no rigid geometrical law. On the other 
hand, the angles which measured the inclination ol corre¬ 
sponding faces on each other were in every case identical ; 
hence angular inclination, that is to say, the direction in 
space, not relative position, that is to say, precise mutual 
distance, in the faces, has to be recognised as a principle 

* Some note- of the Lectures delivered at the Chemical Society’s rooms 
m Burlington House, on the Morphology of Crystals, by Prof. N. S. 
Maskelyne, F.R.S. 
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fundamental to crystallography. This may he expressed 
by saying that the angles of a crystal are symmetrically 
repeated. 

The study of crystallography in its aspect as the science 
of chemical morphology thus resolves itself into the dis¬ 
covery of the laws which regulate the repetition of planes, 
the directions of which in space, and not their relative 
magnitudes, result from that geometrical instinct which 
guides the molecules of every individual substance as 
they become colligated into the symmetrical structure of 
a crystal. 

The lecturer then went on to point out that the features 
of a crystal the symmetrical recurrence of which had to be 
studied were the faces, the edges, and the quoins (or solid 
angles) ; and he entered on a general geometrical review 
of the conditions under which faces in meeting produce 
an edge, or a quoin, or a series of edges or of quoins ; 
and after showing the mode by which the angular inclina¬ 
tion of two faces was measured, he dilated on one in par¬ 
ticular among the various modes in which faces might 
meet, namely, that in which three or more faces intersect 
with each other in the same line or edge, or in edges 
parallel to the same line. For the crystallographer such 
groups of planes possess the highest significance; a group 
thus presenting parallel edges he denominates a $j one, and 
it is clear that the direction of the line to which all the 
edges that can possibly be formed by the intersections of 
any and every pair of the planes belonging to the zone is 
indicated when we know' the direction of any one of these 
edges. A considerable part of the earlier among the 
ensuing lectures will have to be devoted to the considera¬ 
tion of this subject of zones : and the development of the 
relations between the planes of a zone, under the restric¬ 
tions imposed by a simple and beautiful law, will be found 
to involve fundamental principles regarding the symmetry 
which controls at once the morphological and the physical 
properties of the crystal in such a manner that all the 
systems, the symmetrical forms, and the general character 
of the optical, thermal, magnetic, electric and mechanical 
properties of the crystallised substance hang, as it were, 
suspended from that simple law by a chain, each link of 
which is a simple deduction from the link in the argu¬ 
ment immediately above it. 

Then taking a crystal of the mineral barytes, Prof. 
Maskelyne pointed out that certain planes upon it were 
repeated, some in parallel pairs, and others four times, 
but also in pairs that were parallel, while all of these 
planes presented the property already stated to be cha¬ 
racteristic of a zone : their edges were parallel. Then, 
supposing a lapidary’s wheel to have been passed through 
the middle of the crystal perpendicularly to all these 
edges, and therefore perpendicularly to the faces them¬ 
selves, he proceeded to deal with the profile of the 
planes of the zone as they would be seen in such a 
section. He first defined such a section as the plane 
of the zone, or the sone-plane; and characterised it 
as a plane perpendicular to the edges of the zone. 
Then drawing a figure to represent this profile or zone- 
plane, he pointed out that two of the planes of the zone 
being perpendicular to each other, he might draw two 
lines through a point within the crystal and in the zone- 
plane parallel to the traces of those two planes, and 
therefore perpendicular to each other, and that non' he 
could use these lines as axes, or as an artificial scaffold¬ 
ing, to which he could refer the traces of the other faces 
of the zone, and by the aid of which he might determine 
the relative directions of those faces. 

The circumstance already established by the scrutiny 
of many crystals, namely, that the faces of the crystal 
might be drawn nearer or further from a point within 
the crystal indifferently, justified the lecturer in drawing 
the traces of two of the faces in the zone so as to inter¬ 
sect in the same point on one of the two axes thus chosen. 
They would thus intercept on the other axis two different 


portions of that axis. Calling the former of these axes 
Z and the latter X, we may say that the ratio of the 
n ter cep t by either of the two planes on the if axis to the 
intercept on the X axis by the same plane is the tangent 
of the angle formed by the trace of the plane in question 
with that of the plane parallel to the axis of X, or the co¬ 
tangent of the angle it forms with the trace of the plane 
parallel to the axis Z. This tangent for the plane in 
question, which gave an angle of 51° S' by measurement 
for the angle on the axis X, had a value 1 '2407. The 
other face of the zone, being represented by the line which 
met the axis of X at an angle of 68° 4', would thus yield a 
corresponding tangent of 2'4S34. It will be seen, there¬ 
fore, that the ratios of the intercepts for the two planes 
would be, for the first plane, 

the intercept : the Z intercept 1 : i - 2407 
for the second plane, 

the X intercept : the A" intercept ;; 1 : 2H834 

If the first of these ratios be called that of a : c, the 

second will be that of a : 2<r i.e. of - • -. The co-tan- 

2 ' 1 

gents of the angles would of course yield similar ratios for 
the distances on the axes X and Z at which the two planes 
intersect with them : but the common intercept on the Z 
axis would in this case be unity. The ratios would be 

Xm tercept for ^ ^ ]ane = o’SqSM = « 

Z intercept 1 c 

Ditto for the second plane = 0 d 0 ~67 _ 

1 ic 

A third plane in the zone treated in the same way 
would give an angle the tangent of which would lead to 

a ratio for the intercepts corresponding to - l - , and 

5 2 

if the same process were extended to all the planes 
in the zone, it would be found that all of them would 
yield, by the simple process of measuring their in¬ 
clinations and taking the tangents of their angles on 
the plane represented by the axis A', values that may 

be represented by the proportion ~ '• j, where a and c 

are in the ratio above determined, and where h and l 
always arc capable of representation by rational and 
generally, nay, almost always, by very small whole num¬ 
bers. This law thus simply enunciated for the faces of a 
single zone, as referred to two axes parallel to two faces 
of the zone here taken as perpendicular to each other, 
will be found, when the faces of the crystal are referred to 
three axes instead of two, not in the same plane, and also 
when they are inclined to one another at other angles 
than right angles, still to control the inclinations of the 
faces of the crystal, provided only that the axes X Y Z 
thus taken be lines of crystallographic significance, such 
as lines parallel to edges formed by faces of the crystal ; 
while the ratios a : b : c represent the intercepts on'those 
axes taken in the order A' Y Z of a fourth face of the 
crystal and are the numerators, while letters such as h k l 
stand for the numerical denominators in the fractions 
that represent the ratios of the intercepts of any other 
fifth plane of the crystal. Any three numbers in the 
ratios a : b ; c represent the intercepts on the axes of the 
fourth or standard plane, and are called the parameters 
of the crystal ; one parameter in particular being 
generally taken as unit}'. The numbers by which 
the parameters have to be divided in order to assign 
the ratios of the intercepts to any fifth plane of the 
system, namely, the simplest numbers expressive of the 
ratios h : h : /, are called the indices of that plane; and 
when these indices are united into what is termed the 
sytnbol of the plane, by being written in brackets as 
(321), &c., one understands by this that 
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a 

h 


b 

k 


£ 

1 


represent the ratios of the intercepts of the 


plane Ui k /), and : : those of the plane (3 2 i}« 

321 

Where either of these values h, k , or / becomes 
zero, this would represent an intercept indefinitely great 
upon the axis to which it refers, since the algebraic 

value of a quantity of the form — is infinity. Referring 


o 

again to the original zone on the crystal of barytes, 
we see that the face, the trace of which on the zone 
plane was taken for the axis of if, will nowhere intersect 
with that axis, so that its index for the axis of Z becomes 
o, and similarly for the plane parallel to the axis X. In 
like manner if an axis Y perpendicular to the zone plane 
representing the profile of the zone of barytes had been 
taken for a second axis, all the planes of that barytes zone 
would have been parallel to that axis 1', which is in fact 
its cone axis, being parallel to the edges of the zone, and the 
index with respect to that axis would for each plane of 
the zone have been o. Thus, taking our indices in the 
order corresponding to that of the axes A YZ, wc can 
now say that the plane, the trace of which gave us our 
axis of Z, would have for its symbol (?/ o o), where n was 
any whole number, or rather, since we may divide the 
whole symbol by n without altering the ratio, (too). So, 
the plane the trace of which gave us the direction for the 
axis of A' would be (001) ; the standard plane that gave 
the parameters a and c, having for its intercepts the values 

~ would be represented by the symbol (lot), while 

the other two planes would receive the symbols (201) and 
(502). 

Since all planes on a crystal must intersect if continued 
far enough with all three or with only two, or finally with 
only one of the axes, they may be considered as falling 
into one or other of three groups : such, namely, as have 
three whole numbers in their symbol; such as have one 
zero in their symbol (the zero corresponding to the 
axis with which they do not intersect) ; and such, thirdly, 
as have two zeros with unity for their indices. 

Passing from a system with rectangular axes, the lec¬ 
turer next considered the general case of an axial system in 
which the axes might be oblique to each other. In. pointing 
out that the three planes which contain these axes, namely, 
the, planes X Y, YZ, ZX, divided the space around the 
point in which they and the axes intersected into eight 
divisions or octants, he proceeded to designate the posi¬ 
tion of a point situate anywhere in space by the Cartesian 
method of co-ordinates. The point o of intersection of the 
axes being called the origin, and positions to the right, 
above, or in front of it, being considered as positive ; those 
to the left, to the rear, and below it, as negative, it becomes 
possible, by means of lines parallel to the axes projected 
from the point, to determine its position in either octant. 
Then taking two planes in a zone which intersected with 
all three of the axes, such as two planes (ill} and {321), 
the lecturer showed, by a representation in a model, how 
the edge in which these two planes intersected could have 
its direction determined by making it parallel to the 
diagonal of a parallelepiped the sides of -which would 
represent the co-ordinates of any point in that line, in the 
ratios of u a : v b : w c, where u, v, and in represented 
values which the lecturer proceeded to educe from the 
symbols of the faces. For this purpose he represented 
the planes by two equations or expressions involving the 
ratios of the co-ordinates of any point in the plane, in 
terms of the parameters of the crystals and the indices of 
the planes. 

Then, by a familiar algebraic method, he obtained an 
expression for the relations between the co-ordinates 
for any point in the line in which the planes intersected. 
The expression thus obtained gave a symbol for the edge 
in the form of the determinant of the indices of the two 
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planes : thus a symbol [U V w], included in square 
braces, representing the edge formed by the planes ( efg ) 
and (h It /), had for the values of its indices— 
u —// — g k 
v = »■/,’ - c l 
w = e k — f It 

and the lecturer proceeded to show that any third plane 
with the indices fiqr belonging to the zone [U V w] must 
fulfil the condition— 

i> U -f- v V -(■ v W --- o 

and furthermore, that if two zones had a plane in common, 
the symbol of that plane is found by taking the determi¬ 
nant of the symbols of the zones. 

The next subject treated of had reference to the various 
means which geometry offers for a more convenient treat¬ 
ment and representation of the different zones of a crystal, 
than that of making an elaborate drawing of its edges. 
Of these, the method of referring the planes of a system to 
a sphere by means of their normals was shown to possess 
great simplicity. A sphere being conceived as described 
around the point, or origin, in which the axes cross one 
another as a centre, lines drawn from that point perpen¬ 
dicular to each plane of the crystal—the normals to these 
planes—are continued till they penetrate the surface of 
the sphere in points that will be called the poles of the 
planes, the symbol for a pole being identical with that for 
the plane to which it belongs. The poles of a zone of 
planes will thus be distributed along the arc of a great 
circle of the sphere, its zone circle. Hence the discussion 
of the inclinations of the planes of a crystal, and so, many 
of the chief problems of crystallography, becomes reduced 
to their treatment by spherical trigonometry; and what 
has further rendered this mode of considering the rela¬ 
tions of the planes of a crystal especially advantageous 
has been the means which the principles of the projection 
of the sphere afford us of graphically representing within 
the circumference of a circle the poles corresponding to 
all the faces, however numerous, that any single crystal 
or that all the different crystals of a substance may pre¬ 
sent, while the symmetry which they obey in their distri¬ 
bution is seen at a glance. The stereographic projection 
employed in Prof. Miller's system for this purpose affords 
by its simplicity, its ready application, and the important 
geometrical principles which it possesses, by far the most 
practical, and with a little experience in the student, much 
the most intelligible representation of even the most com¬ 
plex forms of crystallography. 

The characteristics of the stereographic projection were 
exhibited in a small working model, in which it was 
shown that the eye, supposed to be placed at a point on 
the sphere of projection, would see the arcs of circles on 
the opposite hemisphere as though projected on a plane 
screen passing through the centre of the sphere and inter¬ 
secting with its surface in a great circle, the circle of pro¬ 
jection, at the pole of which the eye was situate; such 
arcs of circles on the sphere were shown to be projected 
as arcs that themselves were circular, and the method of 
finding the centres for these projected arcs, and again the 
mode of determining the value of an arc on the projected 
circle by drawing lines from a projected pole of that circle 
to the circle of projection, so as to intercept the required 
arc upon the latter circle, were illustrated in the case of 
arcs upon the model. 

The next subject taken up by the lecturer was in the 
form of a digression in which he treated of the relations 
of the parts into which a line was divided by four points, 
two of which might be supposed to be stationary, while 
the two others assume different positions on the line. 
First the harmonic and then the anharmonic division of 
such a line was discussed ; and from this, the lecturer 
passed to the consideration of the harmonic and the 
anharmonic division of an angle, contained by two and 
divided by two other lines ; and he showed, firstly, that 
when two lines out of four passing through the same 
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point are perpendicular, and one of these bisects the 
angle formed by the remaining two lines, the sines of the 
angles taken in the proper order are in the harmonic 
ratio. Another point illustrated was that a sheaf of four 
lines presents the same anharmonic ratios of their sines as 
does a sheaf of four lines severally perpendicular to them. 
Reverting to the subject of the traces of the faces of a 
zone on their own zone plane, it was now seen that we 
can discuss the subject of relations of any four planes in 
the zone by considering those of their normals the 
angles between which are measured on a great circle of 
the sphere. But it remains to obtain an expression that 
shall connect these angles with the symbols of the poles 
or faces of the zone. Such an expression obtained by 
Prof. Miller in the first case involves a relation of the 
simplest kind. In short, the anharmonic ratio of four 
planes is the ratio which we obtain directly from the 
determinants of the symbols for the four planes. Since, 
however, the symbols for a zone as obtained from the 
symbols of different pairs of faces of the zone may, and 
generally do, differ by a common factor, it is advisable to 
put the" expression for the anharmonic ratios of four 
tantozonal planes under the form of a convenient symbol 
given them by V. von Lang, viz., for the four planes 
PQRS-.— 

P <21 . VP S~\ - sin P Q . sin P S 

O i; I ' l.S'A'J Hva{PR-PQ) ' sin [PR-PS) n 
where the letters on the left side of the expression stand 
for the symbols of the planes of which the determinants 
are to be taken. This very important expression offers 
the means of determining one unknown symbol or one 
unknown angle among those belonging to the four planes; 
another result that flows from it is the necessity for the 
anharmonic ratios of four planes in the zone, i.e. the 
magnitudes m and n, being always rational if the planes 
belong to a crystal. And this is another and more 
general way of stating the fundamental crystallographic 
law, that of the rationality of indices. 

Prof. Maskelyne next proceeded to discuss some of the 
further results deductible from this great law. Firstly, 
since the harmonic ratio of four planes brings those 
planes under the requisite condition of rationality, we can 
say of any zone in which two of the planes are perpen¬ 
dicular to each other, that for any third plane of the zone 
inclined on one of them at an angle <f>, a fourth plane may 
also exist as a possible plane of the zone, also inclined on 
the first plane at the angle rj>; and further, the professor 
went on to state that if we ask the question what are the 
conditions for three consecutive planes in a crystal zone to 
include the same angle <j>, we find for answer that only in 
those cases is this possible where cos. <p is rational, and 
that this is only so where <p possesses one of the values 
go 0 , 6o°, 45°, and 30° 

After a review of the results thus far obtained, the pro¬ 
fessor entered upon the subject of symmetry, and de¬ 
fining the different varieties of geometrical symmetry ; 
such as, firstly, the symmetry of a plane figure to a centre 
of symmetry, to one or to several lines of symmetry, or to 
a pivot of symmetry ; and secondly, that of a solid figure 
to a centre of symmetry, to one or to several planes of 
symmetry, and to one or to several axes of symmetry : 
he defined certain terms which would be found useful 
in the discussion of the symmetry of crystals. Thus, 
a plane figure was enihy-symnutricaUy divided by a 
single line of symmetry or ortho-symmetrically divided by 
two lines of symmetry perpendicular to each other ; while 
an axis of, for instance, hexagonal symmetry became one 
of di-hexagonal symmetry, where each repeated element 
of farm is itself doubled, as by reflection, on a plane of 
symmetry. 

In applying the principles of geometrical symmetry to 
crystals, it was shown that the best and simplest method 
was that of dealing with the distribution of their poles on 
the sphere of projection. 


The condition requisite for a single plane of symmetry 
to exist upon a crystal was then shown to be that this 
plane should be at once a zone plane and a possible face 
of the crystal. On the other hand, for a crystal to he 
symmetrical to a centre, no particular condition was re¬ 
quisite, since the direction and not the requisite position 
of a crystal plane has been seen to be the important point 
regarding it, while again every plane passing through the 
origin may be represented by the symbol of either of its 
poles indifferently. Now, an axial system as previously 
defined involves five variable quantities ; namely, the 
three angles between the axes : 

the angle YZ 
rj, the angle Z X 
l, the angle X Y 

and the two ratios involved in the parameters, namely, 



Hence, for a crystal to be centro-symmetrical, ali these 
five quantities may vary from one substance to another. 
If, however, the crystal system be divided symmetrically 
by a plane, two of these axial elements are absorbed in 
satisfying the two requisite conditions of that plane being 
at once a crystal face and a zone-plane. 

A crystal system that is simply centro-symmetrical pre¬ 
sents the kind of symmetry characteristic of what is called 
the Anorthic system of crystallography a crystal that 
obeys the principle of symmetry to a single plane belongs 
to the Oblique or Clinorhombic system. 

(To be continued'.) 


TWO REMARKABLE STONE IMPLEMENTS 
FROM THE UNITED STATES 
'HE similarity of stone implements, both modern 
and prehistoric, that obtains throughout the world, 
has been commented upon so frequently as scarcely to 
need further illustration. Within a few days, however, 
I have found two forms of arrow and javelin points that 
are so unusual in their shapes, and otherwise of interest, 



that I believe drawings of the two, and a brief note con¬ 
cerning them, will be welcomed by archaeologists. 

Fig. 1 represents a “ flame-shaped ” arrow-point, as 
this shape has been well called by Mr. E. B. Tylor 
(•vide “Anahuac,” by E. B. Tylor, p. 96, Fig. 1). Although 
I have collected fully ten thousand specimens of “ Indian 
relics” from the immediate neighbourhood of Trenton, 
New Jersey, U.S.A., of which a very large proportion 
were spear and arrow heads, I have not been able before 
to duplicate this form, or to find any unmistakable trace 
of it in the bushels of fragments that here cover the 
ground in some places. This arrow-head, accompanied 
by the javelin (Fig. 2) and several of the leaf-shaped 
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